Despite the fact that extensive evidence supports the view that phases of de novo protein synthesis are necessary for memory formation and maintenance, doubts are still raised. Skeptics generally argue that amnesia and the disruption of long-term synaptic plasticity are caused by ''non-specific effects'' of the reagents or approaches used to disrupt protein synthesis. This paper attempts to clarify some of these issues by reviewing, discussing and providing results addressing some of the major critiques that argue against the idea that de novo protein synthesis is necessary for the stabilization of long-term memory.
Introduction
During the last 40 years, numerous studies have provided evidence indicating that the formation of long-term memory and long-term synaptic plasticity requires protein synthesis. From the initial findings in the 1960s until now, hundreds of publications have reported that, in several species and a multitude of learning paradigms, a temporally limited treatment with protein synthesis inhibitors before or shortly after training produces amnesia (rev. in Davis & Squire, 1984) . Importantly, the same treatment at later times after training is ineffective, suggesting that memory formation depends upon an initial and temporally limited phase of protein synthesis. Moreover, even an established memory, which has become insensitive to the action of protein synthesis inhibitors can again return to a transient state of vulnerability if reactivated, for example by retrieval (rev. in Lewis, 1979; Nader, Schafe, & LeDoux, 2000; Rudy, Biedenkapp, Moineau, & Bolding, 2006) . The temporally limited requirement of protein synthesis after training seems to parallel the initial phase of memory consolidation, a process during which memory is initially in a labile state, but over time becomes stable and resilient to disruptive interferences that include, in addition to protein synthesis inhibitors, trauma, seizure, brain cooling, RNA synthesis inhibition and additional learning (rev. in: Alberini, 2005; Bailey, Bartsch, & Kandel, 1996; Dudai, 2004; Frankland & Bontempi, 2005; Gold, 2006; McGaugh, 2000; Squire & Alvarez, 1995) . By analogy, because it is responsive to similar disruptive interferences, the process of re-stabilization of a memory that underwent reactivation is known as memory reconsolidation (Nader et al., 2000; Sara, 2000) .
The finding that protein synthesis is necessary for memory consolidation and reconsolidation has fundamentally influenced and shaped the research aimed at understanding the molecular bases of learning and memory during the last 40-50 years. Many questions were asked following the initial discoveries: what are the proteins required for memory formation? In which brain regions are they necessary? For how long? In which subcellular compartment of the neuron is protein synthesis essential? What is the time course of protein synthesis requirements? Experiments that have
